689 - 0313/SINY

CRITICAL ITEMS LIST

PROJECT: SAMS

SYSTEM: ELECIRICAL SUBSYSIEN
- - - ASS'Y NOM T AsS 't PRz SHEET: 1
FMEA FMEA | wamE, ofy, & | rarLuRe wooe FALLURE EFFECT HDVR £ FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. praulng nff, ARD oN 272
OESICHAT1OM CAUSE END PTEM CRITICALITY SCREENS: /A
3000 1 CURRENT HODE ; ABE FAILURE OESIGN FEATURES
LINITER HOA BITE ANNUNCIATION | --ce.ooll
01Y-6 siGuAt FalLS | wiTHouT A
SCHEMASIC HIGH. GENUINE SYSTEM COMPARATORS AND OPERATIOWAL AMPLIFIERS ARE STAMDARD LINEAR
2543718 FAULT. INTEGRATED CIRCUITS WITH MATURE MANUFACTURING TECHNOLOGY.
CAUSE(S): CONSISTENCY APPLICATION CONSTAAINTS ARE 1M ACCORDAWCE W1TH
) CHECK PALSE SPAR-ANS-PA, 003,
COMPARATOR ALARMS HAY
circult oCCuR ALL RESISTORS AND CAPACITORS USED IN YHE DESIGN ARE SELECTED
FAILURE. ESPECIALLY FROM ESIABLISHED RELIABILITY (ER) TYPES, LIFE EXPECTANCY IS
DURIHG PATLOAD INCREASED BY ENSURING THAT ALL ALLOVABLE STRESS LEVELS ARE
CAPTURE. DERATED IN ACCORDANCE W1TH SPAR-RNS-PA.003. ALL CERANIC AND
AUTO BRAKES MAY ELECTROLYTIC TAPACITORS ARE ROUTINELY SUBJECTED 10
Bt IMITIATED RADIOGRAPHIC INSPECT oW,
OURING
CAP TURE THE DESIGN UTIL1ZES PROVEN CIRCUTT TECHNIQUES AND 1S
SEQUENCE. IMPLENENTED USING CHMOS LOGIC DEVICES.
SECUENCE MAY
TAKE LOWGER 10 CMOS DEVICES OPERATE AT LOW POVER AND HENCE DC NOT EXPERIENCE
COMPLETE. SIGMIFICANT OPERATING STRESSES. THE TECHNOLOGY 1S MATURE, AND
OEVICE RELIABILITY HISTONY 1S WELL DOCUMENTED. ALL sireses
WORST CASE AME ADDITIOMALLY REDUCED BY DERATING THE APPROPRIATE .
eemmeeann PARAMETERS 1N ACCORDANCE WITH SPAR-RMS-PA.003. SPECIAL
LOSS OF HANDL ING PRECAUTIONS ARE USED AT ALL SIAGES OF MANUFACTURE 10
NISSTON. PRECLUDE DANAGE/STRESS DUE 1D ELECTROSTATIC DISCHARGE.
0sS 0
COMPUIER
SUPPORTED
NODES.
REDUNDANT PATHS
RENATHING
*A
!
PREPARED BY: MEWG SUPERCEDING DAIE: _”_&P_ﬂ_ﬁ__ —— DATE: 24 Jqut 91 CHL REV: 1




069 - 0373/SWY

CRITICAL ITEHB LIBT

PROJECT: SRMS
ASS'Y WOMEWTUATORE: SERVD luwer AMPOITIER ——  ass'y p/R: STIEOFTIZY " swFel: _ 2

FAPLURE MODE

SYSTEM: ELECIRICAL SUBSYSMEM

THEA FMEA NAME, olY, L FAILURE EFFECT HDWR / FUMC. NATIONALE FOR ACCEPTANCE
REF. nEV. oravlug eér, AND oM 22
DESIGNATION CAUSE EHD 11EN CRETICALITY SCREENS: W/A
3000 1 CURRENT MKOOE : ABE FAILURE ACCEPTMICE TESIS
LIMITER KOA BITE ANNUKCIATION | ssecvcnrcmeeaa..
Qary-4 SIGHAL FAILS WITHOUT A THE SPA 1S SUBJECITED YO THE FOLLOWING ENVIRONMENTAL TESTING AS
SCHEMATIC HIGH. GENUINE SYSTEM AN SRU.
2543718 FAULY,
CAUSE(S): CONSISTENCY 0O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
1 CHECK FALSE
COMPARATON ALARMS MAY 0 THERMAL1 PLUS T0 DEGREES C YO -25 DEGREES C DURATION -
[ Liall]] OCCUR 1 172 CYCLES
FAILURE. ESPECIALLY
DURING PAYLOAD THE SPA IS THEM TESTED AS PART OF YHE JOIMTS ACCEPTANCE TESTS
CAPTURE . (VIORATION AND YHERMAL VACUAM TESYT).
AUTO BRAKES MAY
BE INITIATED THE SPA'S/J0INTS UNDERGO RWS SYSTEM TESTS (IP518 RMS
DURING A STROMGBACK AND TP352 FLAT FLOOR TESTS) WHICH VERIFIES THE
CAPTURE ADSENCE OF THE FAILURE WODE.
SEQUENCE. .
SEQUENCE HAY QUALIFICAYION TESTS
JAKE LONGER 10 socansesasoeeonstas
COMPLETE. THE SPA 1S SUBJECTED 1O THE FOLLOMING SRU OUALTFICATION TEST
ENVIRONMENTS, THE SPA UAS ALSD TESTED AS PART OF THE JOINT
WONST CASE QUALIFICAYION TESTS.
Iﬁ?g:lg{l VIBRATION:  LEVEL AND DURATION - REFERENCE TAOLE &
tg;ﬂ?{l SHOCK : 206711 #S/3 AXES (6 DIRECTLIONS)
SUPPORTED THERMAL VAC: +B8t DEGREES C 10 -356 DEGREES C (6 CYCLES)
MODES, IN10**8 TORR .
REDUNDANT PATHS 0 HMNIDITY: TESTED WITH THE SHOULDER JOLNY
REMAINING
"""""""""" 0 EMC: MIL-STD-&61 AS MODIFIED BY SL-E-0002 (TEST
NA CEOY, CEOS, CSO1, €SO2, CS06, AEOY,
REO2' (H/8}, RSO}
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHWICLES) JSC 16987
PREPARLD BY; HIWG SUPERCEDIMG DATE: 11 SEP 86 APPROVED BY: _ DATE: 24 JuL 91 CIL REV: |




169 - O313/SY

CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSIEM: ELECIRICAL SUBSYSTEN
IMEA TMEA | WAWE, 0TY, & | ERILURE MOOE FAILURE EFFECY HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oaaving afe. AND oN /
DES | GNAT ION LAUSE END ITEN CAITICALITY SCREENS: R/A
3000 1 CURRENT MODE ¢ ABE FAILURE QAJTRSPECT [ONS
LENITER WOA BITE ANNUNCIAT 10N ceeeenan ceeena
oIv-4 SIGHAL FAILS | MiTwouT A
SCHENATIC HIGN. GEMUINE SYSTEN UNITS ARE MANUFACTUNED UNDER DOCUMENTED OUALETY CONTROLS.
2563718 TAULY. THESE CONTROLS ARE EXERCISED THAOUGHOUS DESIGN
CAUSE(S): CONSISTENCY PROCUREMENT, PLANNING, MECE[VING, PROCESSING, FASRICATION,
{1 CHECK FALSE ASSEMILY l‘ﬂlﬂl} AHD SHIPPIRG 0" THE UNITS. MANDATORY
COMPARATOR ALARNS MAY INSPECTION POINTS ARE EMPLOYEO AT VARIOUS SFTAGES OF
CIRCUYT OCCUR FABRECATJOM ASSEMBLY AND TEST. GOVERNMENT SOURCE
FAILURE. ESPECTALLY INSPECTION 1S INVOKED AT VARIOUS CONTRDL LEVELS.
DURING PAYLOAD
CAPIURE, EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
AUID BRAKES MAY SPAR-RWS-PA.0D3. EACH EEE PART IS OUALIFIEC AT THE PART LEVEL
BE INTTIATED 10 THE REOUIREMEMTS OF THE APPLICABLE SPECIF[CATION. AL EEE
DURING A PARTS ARE 100X SCHEEMED AND BURNED 1M, AS A MINIMUM. AS
CAPTURE AECUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDIFIONALLY,
SEQUENCE . EEE PARTS ARE 100X RE-SCRAEENED IN ACCORDANCE WITH
SEQUENCE MAY AEQUIREMENTS, Y AN INDEPEMDENT SPAR APPROVED TESTING
TAXE LONGER TO FACILITY. DPA IS PENFORMED AS REQUIRED BY PA,003 OM A RANDOMLY
CONPLETE. SELECTED SX OF PARTS. MAXIMUN 5 PIECES, NIMIMUM 3 PIECES FOR
EACR LOT NUMBER/DATE LODE OF PARTS Rece{ven,
WORST CASE
cevanionas VIRE IS PROCURED TO SPECTFICATION MIL-M-22759 OR MIL-W-81381
Losslor AMD INSPECTED AND TESTED TO WASA JSCMBOSD STANDARD WUMBER 9SA. -
MISSION.
L0SS 0 RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
CONPUTER 10ERTIFIED IN THE PROCUREMENT DOCUMENTS. THAT WO PHYSICAL
SUPPORTED DAKAGE AS OCCURRED 10 PARIS DURING SHISMENT  THAT THE
MODES. RECEIVING DOCUNEWIS PROVIDE ADEQUATE TRACEABILITY 1NFORMATION
AHD SCAEENING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARTS.
REDUNDANT PATHS
REMALNING PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
--------------- APPROPRIATE TO THE MANUFACTURIMG STACE COMPLEYED. THESE
N/A INSPECTIONS INCLUDE,
PRINTED CIRCUIT BOARD TNSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACT OF PLAFEO THROUGH HOLES,
COMPOMENT MOUNTING INSPECTION FOR CORNECT SOLDERING, WIAE
LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE TRAINED
AD CERTIFLED TO WASA NHB S300.4{3A} STANDARD, AS WODIFLED
BY JSC OBROOA.
CONFORMAL COATING INSPECTION FOR ADEGUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHT JECHNIQUES.
POS? P.C. 8D, INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERNHENT REP. umﬁatmv INSPECYION POINT)
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARDS. PROPER COMNECTOR CONTAC!
MATING, WIRE ROUTING, STRAPPING Dl WIRES €TC.,
PRE-CLOSURE TNSPECTION, WORKMANSHIP ARD CLEANMLINESS
(SPAR/GOVERNMENT REP. - MANDATORY ENSPECTION POIMI)
PRE-ACCEPIANCE TEST INSPECYIQN, UMICH TRCLUDES AN AUDIT Of
LOWER TIER INSPECTION COMPLETION, AS BUILT CONFIGURATION
UENIIICHION 10 AS DESICGN ETC,, (MAMDATORY [WSPECTION POIMIY.
PREPARED BY! HFVG SUPERCEDING DATE: 1) SEP BS APPROVED BY: DATE: 24 JuL 91

cIt REV: 1



€69 - O313/SINY

EMB LISBT

PROJETT: SRNS
ASS'Y NOMERTUATURE: SERUD POATA AAPLIFIER ———  ass+v p/N: STYZOTY

SYSTEM: ELECIRICAL SUB5>:i3LEM
SHEFT:

—4

FHEA FHEA WAME, QfF, L FATLURE MODE FAILURE EFFECT HDMR 7 FUNC, RATIONALE FOR ACCEPTANCE
REF, REV. oravinG rér, AND oN 12 :
DESIGNATION CAUSE END [TEM CRITICALITY SCREENS: N/A
3000 1 CURRENT HDOE : ABE FAILURE
LIMITER MDA BITE AMHUNCEATION A TEST READINESS AEVIEW (TRR) WHICH INCLUDES VERIFICAIION OF
1Y -4 SICNAL FAILS WITHOUT A 1FST PERSONNEL, T£S! DOCUMENTS, TEST EQUIPMEME CALIBRATION/
SCHEMARSC HIGH. GENUINE SYSTEM VALIUATION SEATUS AND BARDWARE COMFIGURATION 'S COMVENED BY
25483718 FAULT, QUALTTY ASSURANCE IM CONJUNCTION WITH ENGINEERING
CAUSELS): COHSTSTENCY RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS l&PlltRBlE,
th CHECK FALSE AND THE GOVENMENT REPRESEMTATIVE ﬁnlon 10 THE START OF ANY
COHMPARATOR ALARMS MAY FORMAL TESTING (ACCEPTANCE DR OUllIFltlllﬂﬂl.
CERCUIT oCCuR
FAILURE . ESPECIALLY ACCEPTIANCE TESTING (ATP) INCLUDES AMBIERT PERFORMANCE,
DURING PAYLOAD THERMAL AND VIBAATION TESTING, (SPAR/GOVERMMENT REP. -
CAPTURE, MANDATORY 1MSPECTION POINY),
AUTO BRAKES MAY
BE IHITIATED INTEGAATION OF UMIT TO JOINT SRU - INSPECTIONS INCLUDE
DURING A CROUNDING CHECKS, CONNECTORS FOR SENT OR PUSHBACK
CAPTURE CONTACES, YISUAL, CLEANLINESS, INTERCOWNECT UWIRING AND
SEQUENCE. POWER UP TEST 10 THE lPPIOPlI‘I! JOINT INSPECTION TEST
SEQUENCE MAY PROCEDURE (1TP) EIC.
TAXE LONGER TO
COMPLETE. JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES MM
AUDIT OF LOWER TEER INSPECTION COMPLETION, AS BUILT
WORST CASE CORFIGURATION VERIFICATION 1O AS DESIGN E'C.
LOSS OF JOINT LEVEL ACCEPIANCE TESTING (AYP) INCLUDES AMBINET,
MISSION. VIORATION AND THEAMAL-VAC TESTING.
LOSS OF {SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT),
COMPUTER
SUPPORTED SRHS SYSTEMS INTEGAATION, THE INTEGRATION OF MECHANECAL ARM
HODES. SUBASSEMBLIES AND THE fl‘ﬂﬂ! CABIN EQUIPHMENT 70 FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
REDUNDANT PATHS JHCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, WIRING ROUTING,
REMAINING TNTERFACE CONNECTIORS FOR lEHT OR PUSH BACK CONTACYS ETC.
N7A SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIEMT
;51;?1"‘":E TEST. (SPARJGOVERHMENT REP. - MANDATORY TMSPECTION
PREPARED BY: MIWG SUPERCEDING DATE: 11 _SEP BS APPROVED BY: DATE: 26 JUL ™1 CIL REV:
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€69 - O3T3/SNY

CRITICAL ITEMB LIBT

PROJECT: SAMS
ASS'Y HOM :

SYSTEM: ELEEIRICIL SUBSYSIEM
ASS*'Y P/N:

s

IMEA
AEY.

MAME_ afY,
onaulng afr.
DESICHALION

FARLUPE MODE
AHD
CAUSE

FATLURE EFFECT
o
END [TEM

HDUR / FUNC,
272
CRITICALYYY

RATIONALE FOR ACCEPTANCE

SCREENS: N/A

Jooo

CURRENT
LIMITER
QY-8
SCHEMAIIC
2563710

WODE : ABE FAILURE
HOA BITE ANNUNCIATION
:Ilillll. FAILS VITHOUT A

1G4, GENUINE SYSTEM
FAULT

uLt,
CAUSE(S}): CONSISTENCY
n CHECK FALSE
COMPARATOR

ALARNS MAY
circny OCCUR
FAILURE. ESPECIALLY
DURING PAYLOAD
CAPTURE,
AUTO SRAKES MAY
SE 1KITIATED
DURING A
CAPTURE
SEQUENCE.
SEQUENCE MAY
TAKE LOWGER 10
COMPLETE.

VORST CASE

LOSS OF

SUPPORTED

REDUNDANT PATHS
REMAINING

sassemsnnanen .

PREPARED BY:

MFWG

SUPERCEDING DATE: 11 SEP A&

FAILURE HISTORY

FAR 5321:
S/H 314 ocY 82

ssc-

COARECTIVE ACTION

REPLACED U25

THE FOLLOWING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:

t, MOA BITE ERROR, RANDOM FATLURE OF U25, JN 38510710304
BHA VOLTAGE CoMPARATOR.

DATE: 24 JuL 91

—

CIL REV:

5
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r69 - 0313/SNY

CRITICAL ITEM8 LIBT

PROJECT: SAMS
ASS'Y NDM

SYSTEM: ELECIRJCAL SUBSYSIEM
e — LECIR)CAL SUBSYSIEN

, ass'y psRT S SMEET: __ &
FHER FHEA NAME Oty & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving nfs. AND oN 72
DESICHATION CAUSE END fTEN CRITICALITY SCREENS: N/A
3000 1 CURRENT MODE : ABE FAILURE OPERATIONAL EFFECIS
LIKTTER MOA BITE ANNUNCIATION | eeeesecaeannanann,
ory-6 SIGNAL FAILS MITHOUT A
SCHEMATIC HIGH. GENUINE SYSTEM I CONSISIENCY CHECK FALSE ALARM OCCURS DURING
2545118 ¥ . CAPTURE/RIGIDIZE SEOUEMCE JHEN ARM WILL NOT LIMP. ARM JOIWTS
CAUSE{S): CONSISIENCY WILL NO! COMFORM TO PAYLOAD OURING A CAPIURE SEQUENCE. I+
1} CHECK FALSE THERE 1S ANY MISALIGHMENT WITH THE GRAPPLE FIXTURE, THE
COMPARATOR ALARMS WAY PAYLOAD USLL CHANGE I1S ATYITUDE DURING A FREE FLY[nG
CIrRCUNY DCCUR CAPTURE, OR THE ARM WH1L BE PRELOADED IF THE PAYLOAD IS
FAILURE. ESPECIALLY BERIHED. BT MAY TAKE LONGER 10 COMPLETE A CAPTURE SEOUENCE.
DURING PAYLOAD
CAPIURE. CREW ACTIOM _
AUIO BRAXES MAY sesessnecas
8E INITIATED
DURTHG A NOWE FOR FREE FLYING CAPTURES. ENTER TEST MOOE TO LIMP ARN
CAPTURE AFTER COMPLETION OF A BERTHED PAYLOAD CAPYURE.
SEQUENCE.
SEQUENCE MAY CREU TRAINING
TAKE LONGER T0 | ---eveceeeee-
COMPLETE.
CREY SHOULD BE TRAINED TO OBIATH MINIMUM MISALIGNMENT ERRORS
WORST CASE PRIOR TO CAPIURE OF PAYLOAD 10 KEEP PRELOAD ON ARM TO A
---------- MEINTHUN,
LOSS OF
MISSION,
LDSS OF MISSION CONSTRAINT
COMPUTER | ---meseesioneeeens
SUPPORTED .
MODES . MHEN CAPTURING A FNEE FLYER, THE EE MUST BE FAR ENOUGH AVAY
ERGM STRUCIURE 10 PROHIBIT EONFACT RECARDLESS OF PAYLOAD
REDUNDANY PATHS ROTAYIONS,
REMAINING
L7])
OHMRSD OFFLINE
VERIFY ON ABE DATA, MDA FLAG IS NOT SEV
OMRSD ONLINE INSTALLATION
NONE
OMRSD OHLIME TURNAROUND
VERIFY ON ABE DATA, MDA FLAG 1S NOT SET
PREPARED BY: HIMG SUPEACEDING DATE: 11 SEP BF APPROVED BY:

DATE: 24 JuL 91

CIL REV:



